An electrostatic imaging mechanism is presented which allows atomic resolution of the surface of ionic crystals by atomic force microscopy (AFM). ln the x-y plane the electrostatic field due to the ion charges reflects the periodicity of the surface lattice. If the tip of the AFM stylus is polarizable, an attractive force between tip and sample will exist and allow imaging of the surface in a noncontact mode. It is shown that the decay length of the electrostatic interaction in the z direction is sufficiently short for atomic resolution to be achieved not only with a hypothetical tip consisting of only one atom but also by a more realistic tip of parabolic shape with a radius of 30 nm. The theory is applied to the (001) surface of KBr. The atomic force microscope (AFM) is a tool which allows the study of nonconducting surfaces on the atomic scale. ' In order to obtain atomic resolution, the interaction between the AFM tip and the sample needs to be very strongly distance dependent, so that the largest contribution to the lateral-dependent part of the force between tip and sample is that between the topmost tip atom and the surface (see Fig. I 
(001) surface of KBr. The atomic force microscope (AFM) is a tool which allows the study of nonconducting surfaces on the atomic scale. ' In order to obtain atomic resolution, the interaction between the AFM tip and the sample needs to be very strongly distance dependent, so that the largest contribution to the lateral-dependent part of the force between tip and sample is that between the topmost tip atom and the surface (see Fig. I ). Atomic resolution by AFM has so far only been reported in the repulsive mode, i.e. , the force between the topmost atom of the AFM tip and the sample is repulsive. Albrecht and Quate first succeeded in imaging a nonconductor (boron nitride) and calculated the contrast by using the Gordon-Kim potential which describes the repulsive interaction of two closed-shell atoms when brought very close together. At the equilibrium distance of two ions with closed shells, the repulsive force according to Gordon Fig. 4 ). F(z) =Foe 'i~1 +2trp/agne (7) the whole tip is thus given by F(z) =Foe '~i (1+2 tpr/a e ') .
(8)
The ratio of the force between the topmost tip atom and where P"means the sum for n from zero to infinity. Using the identity one "" = -d/dk ge "" = -d/di, (1 -e )
, n x/(1 e x) 2 and assuming a =0.3 nm (k =0. 3/0. 037 =8. 1) yields F tip ato /F total = 1/(1 +0 0019p/a ) .
For a tip of radius p =30 nm, Eq. (9) implies that 84% of the force between tip and sample is transmitted by the topmost tip atom. Therefore it is proven that even a realistically shaped tip can produce atomic resolution by electrostatic interaction.
